The role of Deinococcus radiodurans RecFOR proteins in homologous recombination.
Deinococcus radiodurans exhibits extraordinary resistance to the lethal effect of DNA-damaging agents, a characteristic attributed to its highly proficient DNA repair capacity. Although the D. radiodurans genome is clearly devoid of recBC and addAB counterparts as RecA mediators, the genome possesses all genes associated with the RecFOR pathway. In an effort to gain insights into the role of D. radiodurans RecFOR proteins in homologous recombination, we generated recF, recO and recR disruptant strains and characterized the disruption effects. All the disruptant strains exhibited delayed growth relative to the wild-type, indicating that the RecF, RecO and RecR proteins play an important role in cell growth under normal growth conditions. A slight reduction in transformation efficiency was observed in the recF and recO disruptant strains compared to the wild-type strain. Interestingly, disruption of recR resulted in severe reduction of the transformation efficiency. On the other hand, the recF disruptant strain was the most sensitive phenotype to γ rays, UV irradiation and mitomycin C among the three disruptants. In the recF disruptant strain, the intracellular level of the LexA1 protein did not decrease following γ irradiation, suggesting that a large amount of the RecA protein remains inactive despite being induced. These results demonstrate that the RecF protein plays a crucial role in the homologous recombination repair process by facilitating RecA activation in D. radiodurans. Thus, the RecF and RecR proteins are involved in the RecA activation and the stability of incoming DNA, respectively, during RecA-mediated homologous recombination processes that initiated the ESDSA pathway in D. radiodurans. Possible mechanisms that involve the RecFOR complex in homologous intermolecular recombination and homologous recombination repair processes are also discussed.